Analysis of families suffering from total color blindness has revealed one potential cause of the condition -mutations in a gene encoding a α subunit of the retinal cone cGMP-gated ion channel.
CNGB3 gene structure across the 11 achromat families was analyzed by direct sequencing of PCR products obtained from amplification of exon sequences with primers located in flanking intron or untranslated region (UTR) sequences. Six different mutations were found in this gene. These included a missense mutation, two frameshift deletions and a putative splice-site mutation. None of the mutations was found in the 100 non-achromat controls. Most of the mutations would result in severely truncated proteins that lacked essential elements of functional ion channels, such as a pore region and a ligandbinding domain. Kohl et al. speculate that these mutations probably completely abolished protein function. But one mutation, S435F, is a change of amino-acid identity in a transmembrane region of the protein at a position that is usually conserved between the human and mouse proteins. This mutation was found in the one patient from the Pacific Island population described by Sacks, and Kohl et al. suggest that this population of achromats in particular must all contain mutations in CNGB3.
Conclusions
The authors conclude that along with a previously described mutation in the CNGA3 gene, mutations in CNGB3, which is located at the ACHM3 locus, also cause achromatopsia.
Reporter's comments
The authors used standard techniques in positional genomics to isolate a genetic factor in the development of achromatopsia. The fact that the gene implicated encodes a α subunit of the cGMPgated channel has exciting implications for future functional studies of this protein. The cGMP-gated family of ion channels have received intense biophysical scrutiny over the past decade, and a great deal of information is available on the relationship between secondary structure and functional properties. Electrophysiological investigation of the CNGB3 mutants will thus add to our knowledge of the molecular components of the signaling cascades of visual systems by providing a link between the amino-acid structure of an ion channel and its subsequent role in a sensory system. 
